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Abstract
This study (N = 45 schools) sought to determine the accessibility of baccalaureate social work program websites in 2003 and 2008 using Priority 1 checkpoints from the World Wide Web Consortium (W3C) 1.0 guidelines. Paired t-test results indicate that the mean accessibility scores of five of the nine items (plus the website accessibility scale as a whole) was statistically higher after five years. However, 75.6% of programs still had one or more Priority 1 accessibility barriers in 2008 and thus did not meet the lowest W3C accessibility guidelines. This highlights the need for more education about barriers to accessibility and methods for making websites more accessible.
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A Longitudinal Study of Website Accessibility:
Have Social Work Education Websites Become More Accessible?
		The National Association of Social Workers’ Code of Ethics states that “social workers promote social justice… and strive to end discrimination” (1999, preamble). One area of advocacy in which social workers can become involved is that of website accessibility (Sarnoff, 2001; Vernon & Lynch, 2003). Website accessibility can be defined as the ability to access the web regardless of “visual, hearing, mobility or learning disabilities” (Lilly, 2001, p. 397), speed of Internet connection/ bandwidth, or age of computer/software technology. Unfortunately, some websites are designed in such a way that they discriminate against groups of vulnerable users, such as older adults, those with lower socioeconomic status, and those living with mental or physical disabilities. Accessibility problems have created a “digital divide” between those who can and those who cannot use various websites (Cleary, Pierce, & Trauth, 2006). The purpose of this study is to examine the accessibility of baccalaureate social work education websites at two time points (2003 and 2008) to see whether these websites are becoming more accessible over time. 
			Use of the Internet varies by disability type and employment status (U.S. Department of Commerce, 2004). Over two-thirds (70.7%) of employed persons age 25-60 say that they use the Internet. While percentages are lower for employed persons with disabilities, a large percent report using the Internet: 63.7% of people who are blind or have severe vision impairment, 47.9% of people who are deaf or have a severe hearing impairment, and 34.3% of people who have difficulty typing. In contrast, Internet usage generally tends to be much lower (42.8%) for those who are not employed, and again there are differences in Internet usage by type of disability. While only 40.0% of non-employed people who are blind or have a severe vision impairment use the Internet, 72.1% of non-employed people who are deaf or have severe hearing impairment and 64.4% of non-employed people who have difficulty typing use the Internet. In addition to these physical disabilities, learning disabilities and cognitive impairment can also create accessibility barriers (Poulson & Nicolle, 2004; World Wide Web Consortium, 1999a). In the 2003-2004 academic year, 11.3% of undergraduate students and 6.7% of graduate students had a disability (National Center for Education Statistics, 2005).
			In order to address the issue of barriers, in 1998 the United States Congress amended the Rehabilitation Act of 1973 to include Section 508 (29 U.S.C. § 794d), which mandated that all new government websites must be accessible. This law also federally mandates that all agencies receiving federal funding will have accessible websites unless it would cause undue burden (Architectural and Transportation Barriers Compliance Board, 2000). As the U.S. government moves towards making essential services available online, and as businesses cut costs by exclusively using web pages for customer support, using the Internet is becoming a necessity as well as an issue of quality-of-life.
			The federal government, higher education, and membership organizations for persons with disabilities have thus far taken leadership in efforts to increase website accessibility. Passage of Section 508 has created a powerful economic incentive for businesses to create accessible websites in order to qualify as a federal government vendor. The National Institute on Disability and Rehabilitation Research has funded the Website Accessibility Initiative as well as accessibility projects. Lawsuits such as those filed by the U.S. National Federation of the Blind against America Online (in 1999) and Target (in 2006) have also created a legal incentive to create accessible websites. In an effort to increase awareness of the barriers to accessibility and methods to address these problems, a number of universities (e.g., Georgia Tech, Michigan State University, Utah State University) have developed centers that promote website accessibility.  
			While a number of articles in the computer science literature have been published about website design and accessibility, relatively few have been published in the social science literature. Friedman and Bryen (2007) and Poulson and Nicolle (2004) proposed guidelines to help promote accessibility for persons with cognitive and communication impairments. Horrigan and Murray (2006) examined the availability of high-speed Internet access for those living in rural areas, which impacts frequency and type of Internet usage. 
			We found five studies in the social science literature that evaluated website accessibility similar to the present study. All of these studies evaluated accessibility using the Priority 1 list of checkpoints developed by the World Wide Web Consortium (W3C) and published by the Website Accessibility Initiative ([WAI], 2001). Websites were considered accessible if they met all of the W3C criteria, and inaccessible if they did not. The percent of websites deemed accessible in these studies varied from a low of 16.7% for university libraries (n=24; Schmetzke, 2001) to a high of 75.0% (n=10; Curran, Walters, & Robinson, 2007) for government, university, shopping, and non-profit organization websites in the United Kingdom. Vernon and Lynch (2003) found that 21% of the 100 social service agency websites that they evaluated were accessible, while Ritchie and Blanck (2003) examined 199 Centers for Independent Living and concluded that 42.6% were accessible. Finally, using a random sample of 60 public universities, Floyd and Santiago (2007) found that 46.7% of institutions were compliant with the W3C Priority 1 accessibility criteria. 
		  If access, or the lack thereof, to the Internet is an issue of social justice, surely inaccessible higher education websites pose a problem. This study sought to answer two research questions about accessibility. First, how accessible are BSW program websites? Second, how has the website accessibility of BSW program websites changed over the past five years? We hypothesized that social work program websites would be more accessible in 2008 than 2003.
Method
Sample
			In order to address these questions, a sample of 10% (N = 45 schools) of CSWE-accredited and candidacy BSW programs was randomly selected and evaluated in 2003. The accessibility of these same programs were evaluated again in 2008. A sample size of 10% of BSW programs was selected because each website had to be individually reviewed and scored. The review process could not be done with a computer program and was very time consuming. Only BSW programs were selected for equivalency purposes, although some BSW programs exist jointly with MSW programs. Five of the randomly selected schools did not have a program website, so five additional programs were randomly selected for inclusion in the study. A power analysis was conducted to determine whether a sufficiently large sample size was used to avoid type II errors (i.e., a false negative conclusion). The criterion for significance was set at 0.05, and the test was 2-tailed. According to Lenth’s (2006) power calculator, with an expected effect size of .5 or greater and a sample size of 45 paired cases, the power to detect mean differences for the paired t-tests was .91 (possible range of 0 to 1.0, with larger numbers indicating more power).
			The 45 schools in this sample were located in 31 states throughout the United States.  Twenty (44%) were in urban settings, 9 (20%) in suburban settings, and 16 (36%) in rural settings. Twenty nine (64.4%) were public schools, 3 (6.7%) were private non-sectarian schools, and 13 (28.9%) were private sectarian (religious) schools. These demographics are comparable to those of the total population of BSW programs in 2003 (setting: 39.9% urban, 24.6% suburban, and 35.4% rural; type of school: 52.4% public, 10.5% private non-sectarian, and 37.1% private sectarian). 
Measures
			This study examined the accessibility of websites using measures created from the W3C (1999) Priority 1 list of checkpoints. Priority 1 checkpoints are largely consistent with U.S. federal regulations for accessibility for government sites and products under Section 508. Priority 1 describes accessibility problems which a web developer must fix, as “Otherwise, one or more groups will find it impossible to access information in the document” (W3C, 1999a). Those excluded by Priority 1 guidelines include people with disabilities (e.g., vision, hearing, difficulty using hands) and/or those using an unsupported operating system, web browser, or older versions of software such as Internet Explorer 3.0. A complete list of checkpoints is available online (W3C, 1999b). Some checkpoints that required more subjective judgment were not included as measures in this study. For example, the checkpoint “use the clearest and simplest language appropriate for a site's content” was not evaluated. In addition, three measures that were used in 2003 were ultimately excluded for this study due to insufficient variability (e.g., website readability when style sheets are disabled). The remainder of this section presents the 9 accessibility measures that were created for this study, along with the descriptions and rationale for each item. For all items, websites were coded 1 if they met that accessibility criterion, or 0 if not.
 			Do all meaningful images have textual descriptions? These textual descriptions are usually found inside a piece of Hyper Text Markup Language (HTML). They are called an “alt attribute” and may be spoken aloud by computer programs called screen readers or turned into Braille by a Braille terminal. Images that convey content should include a description that tells users what is being portrayed (e.g., school logo, map, picture of graduates). 
	Do all meaningless images have empty textual descriptions? Many websites use meaningless images called “shims” or “spacers” in order to align pictures. Someone who is visually impaired does not know whether an image is a vitally important part of the website, or simply one of these shims unless the HTML code includes this information. The correct alt attribute code for shims or spacers is alt=“”. When the blank description is left out, screen readers will speak each file name and users have to determine whether or not the file name is important. 
Is the website readable within a text browser? Text browsers were the first programs for accessing the Internet and are still commonly used by those who are visually impaired. The most popular text browser is Lynx, which can be downloaded and used for free (Royal National Institute of Blind People, 2008). Some sites actually include code that prevents reading them without a specific browser (e.g., Internet Explorer). If content is not visible/readable, in effect these sites are stating that those who cannot use the selected technologies are not welcome.
Are headers provided for data tables? Data tables are difficult to understand for those who have visual impairments, as these users do not get the visual cues that a fully sighted person does. When screen reader machines read the data from a large table, these users may not know which column goes with which value, or the column header labels. If tables are used, it is important to include both row and column headers. 
Is all information conveyed by color also supplemented with non-color related cues? Sometimes the use of color can significantly improve reader comprehension. Unfortunately, color-coding is not useful for those with certain visual disabilities, such as various forms of color blindness. It is important to supplement all color-coded information so that it can be comprehended without relying on color. For example, an image of a stop sign or exclamation point could be placed next to items that are color-coded red to indicate required courses in the BSW program. 
Are there flickering elements or rollover menus?  Some schools used elements that move on the screen to make sites more visually stimulating.  Examples are blinking text or animated pictures that flash between two or more images, often when the cursor rolls over an object (aka “mouseovers”). When flickering intensively, these elements may cause seizures in those with certain medical disorders. In some cases, these elements are also inaccessible to those using screen readers as the meaning conveyed by the animation is rarely conveyed in the description. Sites are considered more accessible if they do not use blinking animations or rollovers.
Are there “image maps”? An image map is a single image with multiple zones that may be clicked on in order to select an option. A natural example is a map that allows you to select a state or region by clicking on part of the map. Image maps are inherently inaccessible, as image maps require the ability to see and differentiate between different parts of the image. Some image maps, called client-side image maps, can help to overcome this inherent inaccessibility by telling the users what the parts of the image are, and what they represent. Other image maps, called server side image-maps, are never accessible to those who cannot see the image or use a mouse to click on the image. If a site absolutely must use server-side image maps, the same options should be reachable by clicking on links near the image map. 
Are there programming macros embedded in the webpage? Some web designers use programs such as ECMAScript, Javascript, Jscript, Visual Basic controls, and Java applets in the background of the webpage. These technologies are often used for things that are completely inessential to those viewing a page, such as providing a counter or other unnecessary visual effects. In these cases, it is mainly appropriate that users who cannot fully utilize the code be able to know what they are missing. Some sites go farther, using a set of technologies called DHTML that can use languages such as JavaScript to make the site more dynamic during navigation. Unless there are also other ways of achieving the same end, embedded macros are inappropriate and inaccessible for people with a wide range of disabilities. 
			If the main site is not accessible, is an equivalent accessible web page available? If a website is inaccessible for whatever reason, it is important to provide an alternative way of getting the information. This can be done by creating an alternative page that is fully accessible.  However, this is a less ideal solution because alternate accessible webpages often are not updated as frequently as the main page. 
			Website Accessibility Scale. In addition to these individual measures, a Website Accessibility scale was created by summing the responses for these 9 items. The range for this scale is 0-9, with higher scores indicating greater accessibility. The accessibility scale had a Cronbach’s alpha of .72 in 2003. This reliability coefficient exceeds the minimum reliability of .70 recommended by Nunnally and Bernstein (1994), which means that it is appropriate to combine these items to form a scale of website accessibility.
			The W3C developed two further levels of accessibility that were not evaluated in this study (WAI, 2001). Problems created by violating guidelines for Priorities 2 and 3 are described as being “significant barriers” to accessibility, but they do not normally make access by whole groups impossible. These problems are mostly related to cognitive and learning disabilities, which may require rethinking some essential design decisions of a website and hence are harder to fix for an existing site.
Data Analysis Plan
			Univariate frequencies were used to describe the sample, to present results for each of the website accessibility items and the scale, and to determine whether variables met statistical assumptions of normality and variability. Based on guidelines suggested by Fabrigar, Wegener, MacCallum, and Strahan (1999), data for the accessibility scale were normally distributed (for 2003, skewness=.04 and kurtosis=-.06; for 2008, skewness=-.14 and kurtosis=-.71). Bivariate correlations were used to determine the relationship between each of the items and the accessibility scale. 
			In order to answer the study’s research question about whether there is a difference in the mean accessibility scores of social work departments in 2003 and 2008, paired t-tests were used. In addition, one-way ANOVAs were used to test for differences in mean website accessibility scores by setting and type of school. Data for this study were collected in January 2003 and February 2008. Consistent with Schmetzke (2001), only the home page and second-level pages (i.e., everything that could be reached using a link from the program home page) were evaluated. This decision was made as we believe that the first two levels of a program website provide a general indication of overall accessibility. 
Results
			Using paired t-tests, this study found that mean scores for five accessibility items and the website accessibility scale were statistically significantly higher in 2008 than they were in 2003 (see Table 1). Three of the items had low mean scores in 2003, but exhibited statistically significant improvement by 2008. These items relate to headers for data tables, the ability to view the website in a text browser, and the availability of an accessible webpage. The largest improvement relates to the availability of an accessible webpage, either as the main webpage or an equivalent alternative. In 2003, 39 (86.7%) websites did not have an accessible webpage, but by 2008 this number was down to 8 (17.8%) programs.
[INSERT TABLE 1 ABOUT HERE]
			All 15 (33.3%) program sites in this study that used data tables used them in inaccessible ways in 2003. Sites that provided class schedules, course requirements, or alumni lists often did so with data tables that lacked column headers. These sites will be generally unusable by people with vision disabilities, but may also be difficult for people with cognitive and motion related disabilities to understand due to the difficulties of navigating the information. By 2008, only 4 (8.9%) programs had inaccessible data tables.
			Websites were statistically more accessible in 2008 than 2003 on two additional items: the lack of programming macros and the inclusion of “alt attributes” for meaningless images. In 2003, 46.7% (n=21) of programs were accessible on the item for programming macros, and this number increased to 88.9% (n=40) by 2008. This is in contrast to findings related to the checkpoint that requires “alt attributes” for meaningless images. Although the mean for the “alt attribute” was statistically higher, the majority of programs were inaccessible at both time periods: 75.6% (n=34) in 2003 and 55.6% (n=25) in 2008. 
			In 2003, less than one-third (n=14, 31.1%) of social work programs took even the most basic step of providing descriptive text for the graphic images on their websites. Unfortunately, the mean for this item was not statistically higher in 2008 than in 2003. In 2008, 24 (53.3%) social work programs still were not providing alt attributes for the meaningful images on their websites. Providing descriptive text for meaningful elements was positively correlated with the overall website accessibility scale score (r =.62 for 2003, and r =.78 for 2008; p<.01). There was also a high, positive association between providing descriptive text for meaningful and meaningless images (see Table 2).
[INSERT TABLE 2 ABOUT HERE]
			Results of the one-way ANOVAs indicate that there was no statistically significant difference in the mean website accessibility scale score between private and public schools in either 2003 or 2008. There was also a lack of statistical significance by school setting (urban, suburban, or rural) for 2003 and 2008.   
Discussion
			This study examined the accessibility of baccalaureate social work education websites in 2003 and 2008 using Priority 1 checkpoints from the World Wide Web Consortium 1.0 guidelines. Overall, the accessibility of BSW program websites increased over the past five years. Five of the nine items, plus the total website accessibility scale, had significantly higher mean scores by 2008. In particular, accessibility gains were made regarding data tables and text browsers.
			In 2003, 91.1% (n=41) of social work program websites were inaccessible in one or more checkpoint areas. While improved, 75.6% (n=34) of programs were still inaccessible in 2008 in one or more checkpoint areas. Ideally, 100% of social work programs would meet all of the Priority 1 W3C accessibility checkpoints, as failure to do so results in inaccessible websites that discriminate against certain users. 
			Three-fourths (75.6%) of social work program websites were inaccessible in 2008. This is comparable to 83.3% inaccessibility for university library websites found by Schmetze (2001) and 79.0% inaccessibility for social service agency websites found by Vernon and Lynch (2003). Ritchie and Blanck (2003) found a lower percentage (57.4%) of website inaccessibility for Centers of Independent Living. This could be partially explained due to their organizational mission to help people with disabilities. More recently, Floyd and Santiago (2007) found that 53.3% of websites for public universities were inaccessible, which is better than this study found for social work websites specifically. All of these studies evaluated accessibility using the W3C Priority 1 guidelines.
			Some of the W3C Priority 1 accessibility guidelines relate to features that generally involve more technological complexity. These items are: programming macros, blinking/flickering objects or essential rollover menus, or image maps in their websites. As about two-third of the social work programs in this study did not utilize these features, accessibility scores were high for these items by virtue of their absence. One limitation of this study is the fact that some websites received equally high accessibility scores because of absent features as other websites were given for using features in accessible ways. It may be desirable for future research to limit the evaluation of accessibility to features (e.g., images, image maps, tables, frames, applets and scripts, multimedia) that are present. A mean accessibility score could be created for programs by dividing the number of accessible features by the total number of features present in that website. 
			Another limitation is the website accessibility measures were dichotomous, so that websites were considered inaccessible on each measure on the basis of a single violation. While this strategy is consistent with the methodology employed in other accessibility studies (Curran et al., 2007; Floyd & Santiago, 2007; Ritchie & Blanck, 2003; Schmetzke, 2001), it means that a website that included descriptive text for 4 of its 5 images was considered as inaccessible as a website with descriptive text for only 1 of its 5 images. Future research could refine this methodology by counting the number of violations, or by creating a mean score (e.g., number of missing alt attributes for images divided by the total number of images) per measure.
			Future research also could evaluate the accessibility of school websites using the W3C Priorities 2 and 3 guidelines for accessibility. Based on prior research in this area (e.g., Curran, Walters, & Robinson, 2007; Floyd & Santiago, 2007), compliance with Priorities 2 and 3 would be even lower than for the Priority 1 guidelines evaluated in the current study. Additional research studies could compare accessibility scores between schools that have only a BSW program and those that have both BSW and MSW programs, as schools with graduate programs often have more financial and personnel resources than BSW programs alone.
Study Implications
			There is a need for those involved in the education of human service professionals to promote social justice by making sure that websites are accessible. Since it is often as simple to create accessible websites as it is to create an inaccessible website, people who are unable to access websites often feel deliberately excluded. Where practitioners are aware of the solutions that could be implemented but do not take action, this perception of deliberate exclusion is reality. Social work educators can begin to address this injustice by including information about website accessibility in their curriculum about disabilities, and lobby state and national political representatives to promote federal enforcement of accessibility standards. 
			The action that social workers can take to remedy the accessibility problems of their program or agency website depends on the way that their institution handles web pages. At many smaller schools and agencies, social workers may be responsible for their own pages. At larger agencies or schools, social workers may interact with external web developers in order to design and maintain their sites. In these cases, social workers should let the people developing the site know that accessibility is of prime importance.			
Conclusion
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Descriptive Statistics for Website Accessibility Scale and Items (N = 45 BSW programs)
	2003	2008	Paired t-test	Effect
Measures	M (SD)	M (SD)	t statistic	size
Website Accessibility Scale	4.47 (2.17)	6.89 (1.61)	7.09**	.54
Meaningful images have textual descriptions	.31 (.47)	.47 (.50)	1.74	.16
Meaningless images have empty textual descriptions	.24 (.43)	.44 (.50)	2.45*	.21
Website readable within a text browser	.27 (.45)	.84 (.37)	6.24**	.57
Headers provided for data tables	.64 (.48)	.91 (.29)	3.32**	.32
Information conveyed by color also supplemented with non-color related cues	.76 (.43)	.84 (.37)	1.07	.10
No flickering elements or rollover menus	.84 (.37)	.87 (.34)	.30	.04
No image maps	.80 (.40)	.80 (.40)	.00	.00
No programming macros embedded in the webpage	.47 (.50)	.89 (.32)	4.56**	.45
Accessible webpage available	.13 (.34)	.82 (.39)	8.30**	.69





Intercorrelations between study variables, and autocorrelations for 2003 and 2008 (N=45 BSW programs)
Measures	1	2	3	4	5	6	7	8	9	10
1. Website Accessibility Scale 	0.29*	0.71**	0.74**	0.39**	0.22	0.47**	0.38**	0.35*	0.20	0.44**
2. Meaningful images have descriptions	0.70**	0.24	0.78**	0.16	0.14	0.40**	-0.03	0.24	-0.24	-0.03
3. Meaningless images have empty textual descriptions	0.67**	0.62**	0.32*	0.01	-0.03	0.38**	0.09	0.22	0.03	0.06
4. Website readable within text browser	0.71**	0.35*	0.48**	0.04	-0.13	0.15	0.01	-0.06	-0.15	0.60**
5. Headers provided for data tables	0.49**	0.20	0.21	0.24	-0.16	-0.13	0.11	0.04	0.14	0.06
6. No color-only information	0.36*	0.16	0.20	0.23	0.01	0.01	0.01	0.09	-0.15	-0.04
7. No flickering elements or rollovers	0.41**	0.29	0.24	0.26	-0.06	-0.10	0.03	-0.03	0.49**	0.16
8. No image maps	0.45**	0.22	0.03	0.30*	0.21	0.36*	-0.06	0.09	-0.18	-0.09
9. No programming macros	0.54**	0.24	0.19	0.24	0.23	-0.09	0.40**	0.02	-0.09	0.21
10. Accessible webpage available	0.68**	0.44**	0.39**	0.50**	0.29	0.07	0.17	0.20	0.42**	-0.16
Note. Values on the diagonal are bolded and represent the autocorrelations between 2003 and 2008 for each measure. Values below the diagonal are correlations between measures in 2003, while values above the diagonal are correlations between measures in 2008.  
* p < .05. ** p < .01. 
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